The protein kinase/endoribonuclease IRE1alpha that signals the unfolded protein response has a luminal N-terminal ligand-independent dimerization domain.
In response to accumulation of unfolded proteins in the endoplasmic reticulum (ER), cells activate an intracellular signal transduction pathway called the unfolded protein response (UPR). IRE and PERK are the two type-I ER transmembrane protein kinase receptors that signal the UPR. The N-terminal luminal domains (NLDs) of IRE1 and PERK sense ER stress conditions by a common mechanism and transmit the signal to regulate the cytoplasmic domains of these receptors. To provide an experimental system amenable to detailed biochemical and structural analysis to elucidate the mechanism of ER-transmembrane signaling mechanism mediated by the NLD, we overexpressed the soluble luminal domain of human IRE1alpha in COS-1 cells by transient DNA transfection. Here we report the expression, purification, and characterization of the soluble NLD. The biological function of the NLD was confirmed by its ability to associate with itself and to interact with both the membrane-bound full-length IRE1alpha receptor and the ER chaperone BiP. Functional and spectral studies suggested that the highly conserved N-linked glycosylation site is not required for proper protein folding and self-association. Interestingly, we demonstrated that the NLD forms stable dimers linked by intermolecular disulfide bridges. Our data support that the luminal domain represents a novel ligand-independent dimerization domain.